Fracture resistance of fragmented incisal edges restored with fiber-reinforced composite.
The aim of this study was to determine the static load-bearing capacity of fractured incisors restored with the conventional adhesive-composite technique or by using fiber-reinforced composites (FRC). Twelve extracted sound maxillary incisors per group were prepared by cutting the incisal (one-third) part of the crown horizontally. Restorations were made using three techniques. Group A (control group) was restored by reattaching the original incisal edge to the tooth. Group B was restored using particulate filler composite (PFC). Group C was restored with PFC and FRC by adding a thin layer of FRC on the palatal surface of tooth. The bonding system used was the conventional etch system with primer and adhesive. All restored teeth were stored in water at room temperature for 24 h before they were statically loaded until fracture in a universal testing machine. Data were analyzed using ANOVA (p = 0.05). Failure modes were visually examined. Group A (reattaching fractured incisal edge) revealed the lowest load-bearing values, whereas preparation of the new incisal part with PFC revealed 148% higher load-bearing values compared to Group A. Group C (teeth restored with FRC) revealed a 254% higher load-bearing capacity than the control group. ANOVA revealed that the restoration technique significantly affected load-bearing capacity (p < 0.001). The failure mode in Groups A and B was debonding of the restoration from the adhesive interface, while in group C, 50% of the teeth fractured below the cementoenamel junction. These results suggest that an incisally fractured tooth restored with a combination of PFC and FRC provide the highest load-bearing capacity.